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(57) ABSTRACT

Guide members for gmiding an optical pickup for movement
in directions parallel to a diameter of an optical disk relative
to the optical disk are formed of a metal, support members
supporting the guide members on a chassis are formed of a
resin, and heat transfer members formed of a metal are set
in contact with the guide members and the chassis to achieve
both the dissipation of heat generated by the optical pickup
and the 1solation of the optical pickup from vibrations. The
guide support members attenuate vibrations propagating
from the chassis toward the optical pickup, and heat gener-
ated by the optical pickup 1s dissipated through the heat
transfer members 1nto the chassis.

5> Claims, 3 Drawing Sheets
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OPTICAL DISK APPARATUS HAVING A
STRUCTURE FOR VIBRATION
ATTENUATION AND HEAT DISSIPATION

BACKGROUND OF THE INVENTION

1. Technical Field of the Invention

The present imnvention relates to an optical disk drive and,
more specifically, to techniques for dissipating heat from and
1solating from the vibration an optical pickup included in an
optical disk drive.

2. Description of the Related Art

A known technique for dissipating heat from an optical
pickup included 1n an optical disk drive sets a guide member
for guiding an optical pickup for movement in radial direc-
tions relative to a disk 1n direct contact with a chassis. A
known technique for 1solating an optical pickup from vibra-
tions forms a guide member for guiding the optical pickup
of a resin or forms support members supporting the guide
member of a resin.

A prior art technique relating to the present invention 1s
disclosed 1n JP-A 2002-203330 (Patent document 1). Patent
document 1 mentions a structure in which a shide shaft
(guide member) or a bearing 1n sliding contact with the slide
shait 1s formed of a resin to insulate the slide shait from a
base such that short circuit between a metallic heat radiator
incorporated into a photoelectric device included in an
optical pickup and a chassis 1s avoided, and the heat radiator
1s connected by a heat transfer member to the base to transfer
heat efficiently from the metallic heat radiator to the base.

When the guide member 1s held directly on the chassis,
vibrations generated by the chassis are easily transmitted
from the chassis to the optical pickup and the optical pickup
cannot be 1solated from wvibrations. Although the optical
pickup can be 1solated from wvibrations when the guide
member or a support member supporting the guide member
1s formed of a resin, a heat transier passage cannot be formed
between the optical pickup and the chassis and hence there
1s a difliculty 1n transferring heat from the optical pickup to
the chassis.

Although the technique mentioned in Patent document 1
transiers heat from the metallic heat radiator of the photo-
clectric device to the base through the heat-transfer member,
any heat transfer path 1s not formed from the base through
the slide shaft (guide member) to the chassis. Consequently,
heat generated 1n the optical pickup cannot be satisfactorily
dissipated toward the chassis.

The present mvention has been made i view of those
problems 1n the prior art and 1t 1s therefore an object of the
present invention to provide an optical disk drive capable of
achieving both heat dissipation from an optical pickup and
1solation of the optical pickup from vibrations.

SUMMARY OF THE INVENTION

Basically, 1n an optical disk drive according to the present
invention, guide members for guiding an optical pickup for
movement 1n directions parallel to a diameter of an optical
disk relative to the optical disk are formed of a metal,
support members supporting the guide members on a chassis
are formed of a resin, and heat transter member formed of
a metal are set 1n contact with the guide members and the
chassis. The guide support members attenuate vibrations
propagating from the chassis toward the optical pickup, and
heat generated by the optical pickup 1s dissipated through
the heat transier members 1nto the chassis.
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According to a first aspect of the present invention, an
optical disk drive includes: guide members formed of a
metal, and engaged with an optical pickup or a support
member supporting the optical pickup to guide the optical
pickup for movement; a chassis formed of a metal, and
serving as a base for supporting at least the guide members
thereon; guide support members formed of a resin, inter-
posed between the guide members and the chassis, and
supporting the guide members on the chassis; and heat
transier members formed of a metal and set 1n contact with
the guide members and the chassis to transfer heat from the
guide members to the chassis.

According to a second aspect of the present invention, an
optical disk drive includes: a main guide member formed of
a metal, and engaged with a first part, on the side of a drive
mechanism for moving a movable unit including an optical
pickup, of the movable unit to guide the optical pickup for
movement; an auxiliary guide member formed of a metal,
extended substantially parallel to the main guide member,
and engaged with a second part, on a side opposite the drive
mechanism, of the movable unit to guide the optical pickup
for movement; a chassis formed of a metal, and supporting
at least the main and the auxiliary guide member thereon;
guide support members formed of a resin, interposed
between the main guide member and the chassis and
between the auxiliary guide member and the chassis to
support the main and the auxiliary guide member on the
chassis; and a heat transter means including either or both of
a first heat transfer member formed of a metal, set 1n contact
with the main gmide member to transfer heat from the main
guide member to the chassis, and a second heat transfer
member formed of a metal, set 1n contact with the auxiliary
guide member to transier heat from the auxiliary guide
member to the chassis.

The optical disk drive according to the present invention
1s capable of simultaneously achieving both the dissipation
of heat generated 1n the optical pickup and the isolation of
the optical pickup from vibrations.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a plane view of an optical disk drive 1n a
preferred embodiment according to the present invention;

FIG. 2 1s a sectional view ol assistance in explaining a
supporting arrangement for supporting a main guide mem-
ber included 1n the optical disk drive shown i FIG. 1;

FIG. 3 1s a sectional view of assistance in explaining a
supporting arrangement for supporting an auxiliary guide
member included in the optical disk drive shown in FIG. 1;

FIG. 4 1s a sectional view of assistance 1n explaining a
heat transfer passage for the main guide member included in
the optical disk drive shown in FIG. 1; and

FIG. § 15 a sectional view of assistance in explaining a
heat transfer passage for the auxiliary guide member
included in the optical disk drive shown i FIG. 1.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Preferred embodiments of the present mvention will be
described with reference to the accompanying drawings.

FIGS. 1 to 3 illustrate an optical disk drive according to
an embodiment of the present invention. FIG. 1 1s a plane
view ol the optical disk drive, FIG. 2 15 a sectional view of
assistance in explaiming a supporting arrangement for sup-
porting a main guide member ncluded in the optical disk
drive shown 1in FIG. 1, FIG. 3 1s a sectional view of
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assistance 1n explaining a supporting arrangement for sup-
porting an auxihiary guide member included in the optical
disk drive shown 1n FIG. 1, FIG. 4 1s a sectional view of
assistance 1n explaining a heat transfer passage for the main
guide member included in the optical disk drive shown 1n
FIG. 1, and FIG. 5 1s a sectional view of assistance in
explaining a heat transier passage for the auxiliary guide
member 1icluded 1n the optical disk drive shown 1n FIG. 1.

Referring to FIG. 1, there are shown a chassis 1 formed
of a metal, a spindle motor 2 for rotating an optical disk, not
shown, an optical pickup 3 including an optical head 8, a
movable unit 11 including the optical pickup 3, a bar-shaped
main guide member 4a formed of a metal, and engaged with
a first part, on the side of a drive mechanism, of the movable
unit 11, a drive mechanism 15 including the drive mecha-
nism for moving the movable unit 11, a bar-shaped auxiliary
guide member 4 b formed of a metal, and engaged with a
second part, on a side opposite the drive mechanism, of the
movable unit 11 to guide the optical pickup 3 1n cooperation
with the main guide member 4a for movement in radial
directions relative to the optical disk, a feed motor 5 that
produces drive force for moving the movable unit 11, first
guide support members 6a and 65 formed of a resin and
supporting the main guide member 4a at a predetermined
position 1n a predetermined posture, second guide support
members 6¢ and 6d formed of a resin and supporting the
auxiliary guide member 45 at a predetermined position 1n a
predetermined posture, a first heat transifer member 7a
formed of a metal set 1n contact with the main guide member
da and the chassis 1 to transfer heat from the main guide
member 4a to the chassis 1, a second heat transter member
7b formed of a metal and set 1n contact with the auxiliary
guide member 45 and the chassis 1 to transfer heat from the
auxiliary guide member 45 to the chassis 1, a feed screw 20
driven for rotation by the feed motor 5 to transmit the drive
force of the feed motor 5 to the drive mechanism 15, a part
25, in which a laser diode, not shown, as a light source, and
a hologram, not shown, are placed, of the optical pickup 3,
and a part 28 1 which a laser-driving IC, not shown, for
driving the laser diode and the hologram i1s placed.

The main guide member 4a and the auxiliary guide
member 45 are disposed with their axes extended parallel to
a diameter of the optical disk substantially parallel to each
other. Both the main guide member 4a and the auxihary
guide member 45 are coated with grease or a heat-conduc-
tive material. A gap between the main guide member 4a and
the first heat transfer member 7a, and a gap between the
auxiliary gumide member 45 and the second heat transfer
member 7o are filled up with the grease or the heat-
conductive material. When the grease or the heat-conductive
material has lubricity, the grease or the heat-conductive
material can be used as a lubricating means for lubricating,
the sliding surfaces of the main guide member 4a, the
auxiliary guide member 45 and the movable unit 11. The first
heat transter member 7a 1s 1n contact with the surface of one
end part of the main guide member 4a. The second heat
transfer member 75 1s in contact with the surface of the
entire length of the auxiliary gmide member 45.

With this configuration, when the optical disk drive
operates for, for example, a recording operation, the spindle
motor 2 rotates the optical disk at a predetermined rotating,
speed, the main guide member 4a and the auxiliary guide
member 4b guide the movable unit 11 for movement relative
to the optical disk. The feed motor 5 moves the movable unit
11 from a radially mnner position toward a radially outer
position with respect to the optical disk. While the movable
unit 11 1s thus moved radially, the laser-driving IC drives the
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laser diode and the hologram included 1n the optical pickup
3, and the laser diode emits a laser beam. The laser beam
travels through an optical system included in the optical
pickup 3 and 1s focused on the recording surface of the
optical disk by an objective not shown included in the
optical head 8. The laser diode, the hologram and the
laser-driving IC generate heat and temperatures of the laser
diode, the hologram, the laser-driving 1C and the associated
parts 1ncrease.

The generated heat 1s conducted from the movable unit 11
to the main guide member 4a through the drive mechanism
15, and to the auxiliary guide member 45 through the part,
in engagement with the auxiliary guide member 45, of the
movable umt 11. In the optical disk drive shown 1n FIG. 1,
the auxilhiary guide member 45 1s closer to the laser diode,
the hologram and the laser-driving IC than the main guide
member 4a. Consequently, the amount of heat transferred to
the auxiliary guide member 45 1s greater than that of heat
transierred to the main guide member 4a. Heat transferred to
the main guide member 4a 1s dissipated through the first heat
transier member 7a 1nto the chassis 1. Heat transferred to the
auxiliary guide member 45 1s dissipated through the second
heat-transfer member 75 to the chassis 1. When gaps are
formed between the main guide member 4a and the first heat
transier member 7a and between the auxiliary guide member
4b and the second heat transifer member 75, the gaps are
filled up with the grease or the heat-conductive matenal, and
heat 1s conducted through the grease or the heat-conductive
material from the main guide member 4a to the first heat
transier member 7a, and from the auxiliary guide member
4b to the second heat transfer member 7b. The generated
heat 1s thus dissipated to suppress the rise of the temperature
of the optical pickup 3 during the recording operation.

External vibrations or vibrations generated by the chassis
1 are transmitted to the optical head 8 of the optical pickup
3 through two vibration transmission paths, namely, a first
vibration transmission path including the chassis 1, the first
guide support members 6a and 65, the main guide member
da, the movable unit 11 and the optical pickup 3, and a
second vibration transmission path including the chassis 1,
the second guide support members 6¢ and 64, the auxiliary
guide member 45, the movable unit 11 and the optical
pickup 3. In the optical disk drive shown 1n FIG. 1, the first
guide support members 6a and 65 formed of a resin, and the
second guide support members 6¢ and 64 formed of a resin
absorb and attenuate vibrations. Consequently, attenuated
vibrations are transmitted through the main guide member
da and the auxiliary guide member 44 to the optical pickup
3. Thus, the vibration of the optical head 8 can be suppressed
and the disturbance of focusing control operation and track-
ing control operation can be prevented.

Referring to FIG. 2 showing a support structure support-
ing the main guide member 4a 1n a sectional view taken on
line C—C 1n FIG. 1, the bar-shaped main guide member 4a
formed of a metal 1s supported by the first guide support
members 6a and 65 formed of a resin. The first guide support
members 6a and 656 are fastened to the chassis 1. The first
guide support members 6a and 6b absorb and attenuate
vibrations generated by the chassis 1, and attenuated vibra-
tions are transmitted to the main guide member 4a.

Referring to FIG. 3 showing a support structure support-
ing the auxiliary guide member 45 1n a sectional view taken
on line D—D 1n FIG. 1, the bar-shaped auxiliary guide
member 4a formed of a metal 1s supported by the second
guide support members 6¢c and 64 formed of a resin. The
second guide support members 6¢ and 6d are fastened to the
chassis 1. The second guide support members 6¢ and 6d
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absorb and attenuate vibrations generated by the chassis 1,
and attenuated vibrations are transmitted to the auxiliary
guide member 4b.

Referring to FIG. 4 showing a heat dissipating path on the
side of the main guide member 4a 1n a sectional view taken
on line A—A 1n FIG. 1, the first heat transfer member 7a 1s
set 1n contact with the chassis 1 and the surface of part of the
main guide member 4a, 1.e., part of the main guide member
da below the first guide support member 65 at a position
near one end of the main guide member 4a, as viewed 1n
FIGS. 1 and 2, such that the first heat transfer member 7a
does not obstruct the movement of the drive mechanism 135
for moving the movable unit 11. When a gap 1s formed
between the main guide member 4a and the first heat transier
member 7a, and the gap 1s filled up with the grease or the
heat-conductive material, heat 1s conducted by the grease or
the heat-conductive material from the main guide member
da to the first heat transfer member 7a to compensate for the
reduction of heat transter due to the gap. In FIG. 4, indicated
at 10a 1s a heat transmission path extending from the main
guide member 4a through the first heat transter member 7a
to the chassis 1. Since the auxiliary guide member 45 1s
closer to the laser diode, the hologram and the laser driving
IC of the optical disk drive shown 1n FIG. 1 than the main
guide member 4a, the amount of heat transierred to the main
guide member 4a 1s smaller than that of heat transferred to
the auxiliary guide member 4b. Therelfore, heat can be
satisfactorily dissipated through the main guide member 4a
even though the length of the part of the main guide member
4a 1n contact with the first heat transfer member 7a 1is
comparatively short.

Referring to FIG. 5 showing a heat dissipating path on the
side of the auxiliary guide member 46 1n a sectional view
taken on line B—B 1n FIG. 1, the second heat transfer
member 75 1s set 1n contact with the chassis 1 and the surface
of the substantially entire length of the auxiliary guide
member 4b. When a gap 1s formed between the auxiliary
guide member 45 and the second heat transfer member 75,
and the gap 1s filled up with the grease or the heat-
conductive material, heat 1s conducted by the grease or the
heat-conductive material from the auxiliary guide member
4b to the second heat transter member 75 to compensate for
the reduction of heat transfer due to the gap. In FIG. 5,
indicated at 105 1s a heat transmission path extending from
the auxiliary guide member 46 through the second heat
transfer member 75 to the chassis 1. Since auxiliary guide
member 4b 1s closer to the laser diode, the hologram and the
laser driving IC of the optical disk drive shown in FIG. 1
than the main guide member 4a, the amount of heat trans-
terred to the auxiliary guide member 45 1s greater than that
ol heat transferred to the main guide member 4a. Therelore,
the second heat transter member 75 1s in contact with the
long part of the auxiliary guide member 46 to ensure that
heat can be satisfactorily dissipated.

The optical disk drive according to the present invention
1s capable of simultaneously achieving both the dissipation
of heat from the optical pickup and the isolation of the
optical pickup from vibrations. Consequently, the breakage
of electronic circuits included 1n the optical pickup can be
prevented, and accurate focus control operation and accurate
tracking control operation can be achieved.

Although the auxiliary guide member 1s closer to the laser
diode, the hologram and the laser driving IC that generate
heat than the main guide member 1n this optical disk drive
in the preferred embodiment, some or all of those compo-
nents may be disposed near the main guide member and far
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from the auxiliary guide member. When those components
are disposed so, the first heat transier member 7a combined
with the main guide member 44, and the second heat transter
member 75 combined with the auxiliary guide member 456
are formed so as to form heat transfer paths meeting the
arrangement of the components. Similar heat transfer paths
are formed when members that generate heat other than the
laser diode, the hologram and the laser driving IC are
mounted on the optical pickup. A single heat transfer mem-
ber may be combined only with either the main guide
member 4a or the auxiliary guide member 45 1nstead of
combining the heat transier members 7a and 75 with the
main guide member 4a and the auxiliary guide member 45,
respectively.

As the present mvention may be embodied 1n various
embodiments other than the foregoing embodiment without
departing from the scope and spirit of essential characteris-
tics thereot, the embodiment specifically described herein 1s
therefore 1llustrative and not restrictive 1n all respects. The
scope of the present invention 1s set forth 1n the accompa-
nying claims. It 1s to be understood that changes and
variations meeting the accompanying claims are included in
the present imvention.

What 1s claimed 1s:

1. An optical disk drive provided with an optical pickup
that 1s moved in directions parallel to a diameter of an
optical disk relative to the optical disk to write and read
information to and from the optical disk, said optical disk
drive comprising:

guide members formed of a metal, and engaged with the

optical pickup or a support member supporting the
optical pickup to guide the optical pickup for move-
ment,

a chassis formed of a metal, and service as a base for
supporting at least the guide members thereon;

guide support members formed of a resin, to attentuate
vibration caused by the movement of the optical
pickup, interposed between the guide members and the
chassis, and supporting the guide members on the
chassis; and

heat transter members formed of a metal and directly set
in contact with the guide members and the chassis to
transier heat from the guide members to the chassis.

2. An optical disk drive provided with an optical pickup
that 1s moved in directions parallel to a diameter of an
optical disk relative to the optical disk to write and read
information to and from the optical disk, said optical disk
drive comprising:

a main guide member formed of a metal, and engaged
with a first part, on the side of a drive mechanism for
moving a movable unit including the optical pickup, to
guide the optical pickup for movement;

an auxiliary guide member formed of a metal, extended
substantially parallel to the main guide member, and
engaged with a second part, on a side opposite the drive
mechanism, of the movable unit to guide the optical
pickup for movement;

a chassis formed of a metal, and supporting at least the
main and the auxiliary guide member thereon;

guide support members formed of a resin to attentuate
vibration caused by the movement of the optical
pickup, imterposed between the main gumide member
and the chassis and between the auxiliary guide mem-
ber and the chassis to support the main and the auxiliary
oguide member on the chassis; and




Us 7,191,457 B2

7

a heat transfer means including either or both of a first
heat transier member formed of a metal, set 1n contact
with the main guide member to transier heat from the
main guide member to the chassis, and a second heat
transifer member formed of a metal, directly set in
contact with the auxiliary guide member to transfer
heat from the auxiliary guide member to the chassis.

3. The optical disk drive according to claim 2, wherein a

length of a part, in contact with the auxiliary guide member,
of the second heat transier member 1s longer than that of a
part, 1n contact with the main gmide member, of the first heat
transier member when the auxiliary guide member 1s closer
to a laser diode, a hologram or a laser dniving IC included
in the movable umt than the main gmde member, and a

10

length of a part, in contact with the main guide member, of 15

the first heat transfer member 1s longer than that of a part, in
contact with the auxiliary guide member, of the second heat
transier member when the main guide member 1s closer to

8

a laser diode, a hologram or a laser driving IC included 1n
the movable unit than the auxiliary guide member.

4. The optical disk drive according to claim 2, wherein
gaps between the first heat transfer member and the main
guide member and between the second heat transfer member
and the auxiliary guide member, or a gap between the first
heat transfer member and the main guide member or
between the second heat transter member and the auxiliary

guide member 1s filled up with grease or a heat-conductive
material.

5. The optical disk drive according to claim 2, wherein the
second part, engaged with the auxiliary guide member, of
the movable unit 1s closer to the laser diode, the hologram
or the laser driving IC than the first part, engaged with the
main guide member, of the movable unit.
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